Experiments have been conducted in SNL type-I ELMy H-mode on ASDEX Upgrade. Depending on the upstream conditions in the Scrape-off-layer and core plasma, different temporal evolutions of the plasma regime in the outer divertor are identified during the recovery period following an ELM. The divertor plasma is characterized using experimental measurements such as line radiation (D α , CIII), spatially resolved thermography (IR) and fixed Langmuir probes (LP). Whilst in one case a first clear temporal peak in line radiation (D α , CIII) as well as power (IR) and particle fluxes (LP) onto the outer divertor plate is followed by a quiescent inter-ELM phase, in the other case this initial peak is followed by a broader temporal peak in all but the IR and CIII signals. A possible explanation based on simple analytic considerations is presented.
Introduction
A future experimental device such as ITER is expected to operate in the high confinement mode, H-mode. In H-mode edge localized modes, ELMs [1] , an MHD instability localized at the edge of the plasma, are regularly observed and release a fraction of confined plasma energy and particles into the scrapeoff layer, SOL. This expulsion is a transient phenomenon on a time scale below 1ms. Most of the released particles and energy during an ELM cross the separatrix around the outer midplane. Each ELM causes increased transient power and particle loads to the divertor targets and the main chamber walls, MCW.
A high recycling divertor can be assessed at lown e and the partially detached outer divertor needed for increasing the lifetime of the outer divertor in ITER [2] , at increasedn e . The contribution presented here treats a high recycling outer divertor target. A summary of the temporal evolution of the outer divertor regimes after type-I ELM events for different outer target recycling regimes is given. As a result of type-I ELMs the upstream density and temperature profiles deplete and are followed by a recovery phase, that reestablishes the pre-ELM upstream parameters. During this recovery phase, in the case of a high recycling divertor prior to the ELM, a sequence of sec- * Max-Planck-Institut für Plasmaphysik, EURATOM-Association, Boltzmannstr.
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ondary peaks in particle flux not associated with an increased power flux to the target is observed. A possible explanation derived from considerations based on the simple 2-point model is presented, relating the divertor target parameters to the dynamical behavior of the upstream parameters.
Experiment
The contribution concentrates on two example discharges in ELMy H-mode, one with the outer target being in a low/medium recycling regime (#17151) and the other being in a high recycling regime (#19438). Both discharges were lower single null deuterium fuelled plasmas in ASDEX Upgrade with the divertor IIb [3] . , thus representing a typical low/medium recycling outer divertor target.
The discharge, #19438, for comparison had different parameters resulting in pre-ELM particle fluxes being a factor ∼ 2 higher than in #17151. #19438 has a totally different evolution. The ELM, naming it the "primary" peak, is now followed by a second peak in the D α signal during the recovery phase. This second peak has a much slower rise time and broader temporal profile than the "primary" peak. However this is not linked to any depletion of
signals. The second peak starts at ∼ 2ms and extends up to ∼ 6ms after the onset of the ELM including strong random fluctuations in its peak value, that can reach the maximum signal strength of the "primary"
ELM. Thereafter the intensity drops below pre ELM values before restarting the recovery. A transition to such a double peaked temporal evolution can also be seen when ramping upn e in H-mode discharges at constant heating power.
In order to reduce the signal noise and base the observations on a large sample of data "coherent averaged" ELMs were produced (for a description of the method see also [5] ) and saved in an MDSplus data storage file format. It then rises up to 10eV to 20eV . This is consistent with the observation that the second peak is not associated with a drop in W mhd and thus release of power into the SOL and therefore is not a further ELM. The increase in T e is correlated to an increase of the spectroscopic CIII signal confirming the rise of T e at the outer target measured by fixed target Langmuir probes.
Signal interpretation
The divertor regimes are characterized as follows. After the ELM the divertor switches to cold lower recycling conditions, followed by a cold high recycling regime before returning to a hot target at lower recycling. The origin of this second peak in high density discharges is sought. The second peak may be a consequence of an instantaneous recycling of the ions originating from the ELM and reaching the main chamber walls. A large enough influx of recycling neutrals could alter the upstream density profile, an effect being larger in a SOL at high density compared to low density, with the particle source term in the SOL being larger. Structures furthermost away from the separatrix are The time scale of the temporal evolution of the second peak is larger than 1ms (larger than the upper limit for the parallel ion sonic transport time of ∼ 450µs [6] ). Therefore any change of the upstream parameters translates into divertor conditions on a time scale < 1ms. During an ELM upstream and downstream plasma parameters cannot be linked in such a way as the time scale of the event is below the parallel transport time. However, the time scale of the second peak is larger and therefore directly reflects the conditions upstream above the X-point in time. Furthermore the time scale of the peak is ∼ 4ms which is similar to the experimentally measured recovery times for the density profile in the SOL [7] . Note that the recovery time of the SOL density profiles is ∼ 4ms, independent of the ELM frequency and may reach up to ∼ 30ms for the pedestal. Assuming the second peak to be on average a sequence of transient upstream-downstream equilibria, the upstream conditions during the second peak can be related to the target conditions by applying the simple 2-point model [8] . The 2-point model provides a relation between the target particle flux Γ t and temperature, T t , and the parallel power density q , upstream density, n u , and temperature
. After the ELM n u and T u would be depleted and thus "low" (a consequence of the expulsion of power and particles during the ELM) leading to a cold divertor. The relations can be combined such that:
From experiment it is seen that this ratio increases during the second peak whilst T t changes marginally. Therefore n u must increase faster than T u and the rise of Γ t (q = const) reflects the recovery time of ∼ 4ms for the upstream density profile. At some point in time n u saturates and T u continues recovering, linked to the energy source being P SOL which may increase due to an increase of ∇T e inside the separatrix. As a consequence the ratio of Γ t /q decreases and T t increases as is also observed in experiment. The above time dependent relations are shown schematically in Fig.4 . To understand the cause of the second peak it shall be noted that the only energy source for the scrape-off layer is the core region and thus any variation of T u depends on P SOL . The particle source is a combination of refuelling through the separatrix and ionization sources due to recycling neutrals from plasma facing components. These additional particle sources are usually larger at high density compared to low density and may then lead to a relatively faster recovery of n u compared to T u . The additional particle source may originate from a cold divertor more open to neutrals after the ELM or again due to recycling from the MCW. After the second peak at high T t , Γ t increases again as a result of the continuous recovery of the upstream profiles increasing the upstream pressure. With the next ELM the cycle then restarts. Direct experimental evidence has not yet been reported that the recovery time of the temperature profile may be delayed compared to the density profile at highn e . Preliminary results from simulations using the SOLPS5.0 fluid Monte Carlo code package [9] as a mock-up tool for ELMs indicate that the upstream density profile does recover faster at high density compared to the upstream temperature profile.
Conclusions
With increasingn e and recycling level at the outer target during the inter ELM phase of type-I ELMs a second temporal peak in particle flux and D α signal is observed at the outer target, which is not related to an increased power flux nor a further release of energy or particles into the SOL upstream. 
